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This paper presents new evidence on whether foreign-born workers assimilate. While
the existing literature focuses on the convergence/divergence of average wages, this
study extends the analysis to the distribution of wages by looking at wage mobility.
We measure the foreign-native gap in year-to-year transition probabilities from one
decile group to another of a wage distribution, where the deciles are determined by
native samples. Our results, based on the matched Current Population Survey for
1996-2008, suggest that immigrants in middle and bottom decile groups, who are
the majority of immigrants, tend to fall behind relative to natives in the same decile
groups.
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11 Introduction
A large literature studies whether the labor market outcomes of foreign-born workers approach
those of native-born workers with additional time spent in the United States (Douglas, 1919;
Chiswick, 1978; Borjas, 1985, 1995; Jasso and Rosenzweig, 1988; LaLonde and Topel, 1992;
Lubotsky, 2007; Kim, 2010b).1 In most cases, these papers focus on the convergence/divergence
of average wages. Chiswick (1978) uses the 1970 Census to ￿nd that immigrants initially earn
less than natives, but their earnings exceed those of natives 10 to 15 years after arrival to the
United States. Borjas (1985) notes that assimilation estimates based on a single cross-section are
biased if the quality of immigrants vary by entry year cohort. Using the 1970 and 1980 Censuses,
he ￿nds slower assimilation rates: immigrants have faster earnings growth rates than natives, but
they do not outperform natives by the end of work life. Borjas (1995) revisits the same issue
using the 1970, 1980, and 1990 Censuses and con￿rms his earlier results.
Using Social Security earnings data for 1951-1997 linked to the Current Population Survey
(CPS) and the Survey of Income and Program Participation (SIPP), Lubotsky (2007) ￿nds that
there is a lot of back-and-forth migration. Accounting for the selective outmigration of low-
earning immigrants yields a slower rate of assimilation. Kim (2010b) compares cross-section and
panel analyses of assimilation using the same CPS sample for 1994-2004. The longitudinal model
exploits the two-year panel aspect of the sample, whereas the cross-section model ignores its
panel structure. The former is speci￿ed by simply adding individual ￿xed e⁄ects to the latter.
While the cross-section results are similar to those of earlier cross-section studies, the longitudinal
results suggest that the foreign-native gap in average wages widens with time since migration.
This paper revisits the topic of economic assimilation, but from a di⁄erent angle. While it
is interesting to see whether an average foreign-born worker assimilates in the United States, a
more informative question would be how foreign-born workers in di⁄erent locations on the wage
distribution assimilate as they accumulate U.S. experience. By looking at the whole wage distri-
bution, we can learn about the immigrant experience that the studies of mean wage di⁄erences
1In U.S. immigration law, the term ￿immigrant￿or ￿permanent resident alien￿denotes a person admitted to
this legal classi￿cation. For expositional convenience, we use the terms ￿foreign-born person￿and ￿immigrant￿
interchangeably, although our sample possibly includes aliens in an illegal status.
2have missed. For example, we may want to compare foreign-born and native-born workers in the
bottom tail of the wage distribution and see whether those foreign-born workers systematically
do better or worse than those native-born workers.
The literature on immigrant￿ s wage distribution is sparse. In the context of wage structure,
Butcher and DiNardo (2002) analyze how changes in the wage structure a⁄ect natives and im-
migrants by exploring how the wage distribution for recent immigrants in 1970 would look if
they faced the wage structure of 1990 using the Census samples for those years. In the economic
assimilation literature, the current study is the ￿rst paper that extends the literature on average
wages to the distribution of wages. We focus on wage mobility. We measure the foreign-native
gap in year-to-year transition probabilities from one decile group to another in the wage distrib-
ution, where the deciles are determined by native samples. The estimation strategy draws on a
multinomial logit model based on a ￿rst-order Markov-switching scheme. We apply the method
using the matched Current Population Survey for 1996 to 2008.
Economic assimilation of foreign-born workers is directly related to how they move between
deciles of the native wage distribution as they spend more time in the United States. For example,
this paper ￿nds that foreign-born workers in middle decile (4th, 5th, 6th, and 7th) and bottom
decile (1st, 2nd, and 3rd) groups, who are the majority of immigrants, are more likely to move to
lower decile groups relative to native-born workers in the same decile groups.2 These short-term
transition patterns imply that foreign-born workers who were initially in middle and bottom decile
groups continue to do worse in the longer-term with more time spent in the U.S. labor market
relative to native-born workers who were initially in the same decile groups. Only those in top
decile (8th, 9th, and 10th) groups seem to keep up or improve relative to their native counterparts.
These short-term transition patterns suggest that foreign-born workers in top decile groups also
do better in the longer-term than native-born workers in top decile groups.
We ￿nd that immigrants from Central and South America in middle and bottom decile groups
and immigrants from Asia in bottom decile groups are more likely to move to lower decile groups
as compared to natives in the same groups. Among immigrants in top decile groups, those from
Europe and Asia are more likely to outperform their native counterparts. These patterns across
2While immigrants may fall behind natives, they may still do better than those who stay in their home countries.
3national origin groups resemble those reported in Schoeni (1997). Overall, the widening foreign-
native gap in mean wages with the number of years spent in the United States in recent years is
mostly driven by Central and South American and Asian immigrants in lower decile groups, who
are the majority of the foreign-born population.
The paper proceeds as follows. Section 2 provides an overview of the data set. In Section
3, we present the conceptual framework of the methodology and average wage mobility patterns
across the wage distribution for natives and immigrants by years since migration, by continent
of origin, and by education. Section 4 develops an estimation strategy based on a standard
￿rst-order Markov-switching scheme. We estimate a multinomial logit model and evaluate the
probabilities of moving to higher/lower deciles for selected values of covariates. Based on the
￿ndings in Sections 3 and 4, we con￿rm that most immigrants do not assimilate. Section 5 o⁄ers
conclusions.
2 Data Description
2.1 The CPS as Cross-Section and Panel Samples
The CPS is a collection of representative cross-sections. It is a monthly survey designed to collect
information on demographic and labor force characteristics of the civilian non-institutionalized
population 16 years of age and older. As of July 2005, approximately 72,000 assigned housing
units from 824 sample areas are in the sample. A housing unit is interviewed for four consecutive
months, dropped out of the sample for the next eight months, interviewed again in the following
four months, and then is retired from the sample. If the occupants of a dwelling unit move,
the new occupants of the unit are interviewed. Nevertheless, the CPS provides a representative
cross-section of each year￿ s population because the random sample of housing units remains ￿xed.
The outgoing rotation groups, or the individuals in the fourth and the eighth interviews, are
of interest because interviewees are asked their labor market outcomes, such as usual weekly
earnings and usual weekly hours worked. In the outgoing rotation groups, an individual appears
only once in a year, but may reappear in the following year if the individual does not move. One
4may append data from the two interviews and get repeated observations on the same individuals.
The appended sample is called the Merged Outgoing Rotation Group (MORG) or the matched
CPS.
The matched CPS is a collection of two-year panels. The 1996-1997 panel, for instance, con-
tains the individuals in the households which enter the survey scheme between October 1995 and
September 1996. These two-year panels, however, are not representative of the U.S. population
because they exclude those who move their residence. What makes it more complicated is missing
foreign-born respondents in the second period because it is not possible to tell whether the person
is in the United States or has gone back to his or her home country. If the person is still in the
United States, we call it sample attrition because this person will have an equal probability of
being selected in a cross-section as all other U.S. residents. However, if the person has emigrated
from the United States, we call it population attrition since this person has no chance of being se-
lected in the cross-section. The next section presents a method that accounts for sample attrition
in the presence of population attrition.
2.2 Sample Attrition in the Presence of Population Attrition
The non-representative two-year CPS panels, if combined properly, can mimic a regular represen-
tative longitudinal sample. Suppose that there is no population attrition, i.e., attrition is caused
by residential mobility within the United States. Since the CPS cross-sections are representative,
a method developed by Hirano, Imbens, Ridder, and Rubin (2001) and Bhattacharya (2008) can
be applied. Their method exploits the availability of representative cross-sections as the basis for
weighting the persons in a balanced panel. The attrition-correcting weighting function is given
by the inverse of one minus the probability of sample attrition. When there is attrition in the
population, however, the second period cross-section is not representative of the ￿rst period pop-
ulation, and the existing method should not be applied. To account for sample attrition in the
presence of population attrition, this paper uses a method developed by Kim (2010a).
The key estimation strategy is generating a counterfactual, but representative second period
cross-section (where there is no outmigration) prior to applying the existing sample attrition
5correcting scheme. For example, suppose that the two-year panel of 1996-1997 is of interest. The
CPS provides 1996 and 1997 cross-sections, but the 1997 cross-section is not representative of
the 1996 population due to population attrition. First, we use the 1996 cross-section as the basis
for generating a representative counterfactual 1997 cross-section. The counterfactual sample is
obtained by weighting the second period cross-section by one minus the probability of population
attrition. Then the two representative cross-sections (the 1996 actual and 1997 counterfactual
cross-sections) are used as the basis for estimating attrition-correcting weighting functions. This
step is identical to Bhattacharya (2008). Finally, we assign weights to the persons in the balanced
part of the 1996-1997 panel. The resulting estimators are consistent.
The matched CPS with proper weights shares most of the advantages of usual panel data sets
and is superior in some dimensions. First, it consists of multiple panel samples. Hence, usual
panel data models, such as the ￿rst di⁄erence or the ￿xed e⁄ects models, can be used to control for
individual-speci￿c permanent components. Second, the sample has the crucial advantage of being
much larger than alternative panel data sets such as the Panel Study of Income Dynamics (PSID)
or National Longitudinal Survey of Youth 1979 (NLSY79). Sample sizes matter in immigration
studies because foreign-born persons, after all, are minorities and we want to disaggregate them
by source countries. Finally, the CPS cross-section is representative of the U.S. population for any
given year. This property is the key to correct for sample attrition in the presence of unobserved
population attrition. The exact formulae are in the Appendix.
2.3 Summary Statistics
Now we turn to speci￿c data used in this analysis. Since 1994, the CPS has included information
on international migration, such as year of entry into the United States and country of birth
along with demographic and labor market information, such as age, schooling, marital status,
earnings per hour or week, usual hours of work, and labor market status.3 The sample used in
this analysis is drawn from the matched CPS between 1996 and 2008. We drop 1994 and 1995
because matching is not possible between June to December 1994 and 1995 and between January
3Prior to 1994, CPS supplements on immigration were administered to all households participating in the
survey in November 1979, April 1983, June 1986, June 1988, and June 1991.
6to August 1995 and 1996 due to the sample redesign of the CPS.
We take a sample of foreign-born and native-born men of ages 24-60 for 1996 to 2008. In or-
der to examine di⁄erences based on ethnic origin, we divide the foreign sample into four groups:
immigrants from Central and South America (including Mexico), from Europe (including Aus-
tralia, New Zealand, and Canada), from Asia, and from other countries.4 The group of ￿other￿
countries consists of immigrants from Africa, Oceania, and unclassi￿ed ones. The last group is
of little interest due to its small sample size and heterogeneity. The reference group consists of
native-born non-Hispanic white men.5 Details on how the data are processed are explained in the
Appendix. This section provides a general picture.
Table 1 reports summary statistics for cross-section/matched samples. The matched sample
consists of two year panels. The wage information in the CPS sample is mostly self-reported, but
also involves imputed wages. As the imputation rule does not account for the country of origin,
the imputed wages of immigrant workers tend to be biased toward the wages of native workers.
Consequently, our preferred way to handle the imputed wages is simply dropping them.6
We ￿nd substantial attrition. About 21% of native interviewees and 29% of immigrant inter-
viewees drop out of the sample in the second period. The gap between natives and immigrants in
the attrition rates may be partly explained by outmigration, but it is also due to di⁄erential resi-
dential mobility within the United States. For these reasons, we estimate the attrition-correcting
weighting functions for natives and immigrants separately. Moreover, attrition rates vary by year.
According to Table A1 in the Appendix, the matching rates are 74-82% among the native samples
and 67-73% among the immigrant samples between 1996 and 2008. Therefore, we estimate the
weighting functions for 1996-2008 year by year.
4We combine Australia, New Zealand, and Canada with Europe because of sample size considerations and so
that immigrants from countries that are predominantly white and are at a similar stage of political and economic
development are grouped together. We refer to the group as Europe. The data do not identify mother tongue.
The impact of language pro￿ciency has been studied in a large literature. LaLonde and Topel (1997) provide a
survey.
5The composition of native-born non-Hispanic white men is relatively homogeneous over time and this sample
provides a more conservative assimilation measure than the sample of all native-born men since native-born non-
Hispanic whites do better than all natives on average. However, if we are interested in examining how immigrants
compare to all natives, all native-born men are the preferred reference sample.
6Hirsch and Schumacher (2004) ￿nd that regression estimates including variables not used in imputation rules,
such as union status, are biased. As country of origin is not used as imputation criteria, using the whole sample
may bias the results. Bollinger and Hirsch (2006) propose a weighting scheme to correct for the bias.
7Table 1. Summary Statistics
Cross-Section Sample Matched Sample
Natives Immigrants Natives Immigrants
1st year 2nd year 1st year 2nd year
Age 40.9 39.0 41.4 42.4 39.5 40.5
(9.9) (9.4) (9.3) (9.3) (9.0) (9.0)
Years of Education 14.1 11.9 14.1 14.1 12.0 12.1
(2.2) (4.4) (2.2) (2.2) (4.4) (4.3)
C.S.America 10.0 10.0 10.1
(4.1) (4.1) (4.1)
Europe 14.5 14.5 14.6
(2.9) (2.9) (2.9)
Asia 14.8 14.9 15.0
(3.1) (3.0) (3.0)
Hourly Wage 16.9 13.3 17.2 17.5 14.1 14.3
(13.9) (12.2) (13.2) (12.7) (13.0) (12.6)
C.S.America 9.8 10.2 10.4
(6.6) (6.6) (6.4)
Europe 20.2 21.2 21.3
(17.7) (19.1) (18.0)
Asia 18.0 18.9 19.3
(15.6) (16.2) (15.7)
Hours Worked 43.5 41.6 43.6 43.5 41.8 41.7
(8.9) (7.8) (8.4) (8.2) (7.5) (7.0)
Married 69.2% 68.2% 73.9% 74.4% 78.5% 78.9%





Sample Size 435,721 71,533 115,968 15,721
Standard deviations are reported in parentheses. C.S.America: Central and South America;
Europe: Europe, Australia, New Zealand, and Canada; Others: Africa, Oceania, and other countries
8The persons in the matched sample are a nonrandom subset of the cross-section sample. Table
1 reveals that persons in the matched samples, for all ethnic groups including natives, tend to earn
more and work longer than those in the cross-section samples. It implies that more successful
workers are more likely to be matched (or have lower residential mobility) than unsuccessful
ones. Foreign-born persons from Central and South America tend to attrite more than those
from Europe and Asia. Therefore, applying the attrition-correcting weights to the matched CPS
is critical for proper wage mobility analyses.
Years of education provides a rough measure of skill endowment. Foreign-born persons have
lower mean and a much larger standard deviation of education. In the cross-section sample, the
average education level is 14.1 years for native-born persons and is 11.9 years for foreign-born
persons. Immigrants from Central and South America have 10.0 years of average education,
those from Europe 14.5 years, and those from Asia 14.8 years. Estimates of years of education
are virtually not di⁄erent between the matched and the cross-section samples.
In the cross-section sample, the average hourly wage of native-born workers is $16.9, in 1994
dollars, while the average foreign-born worker earns $13.3. Immigrants from Central and South
America make $9.8 per hour, those from Europe $20.2, and those from Asia $18.0. Immigrant
workers work 1.8-1.9 more hours per week than native workers. Although not reported in the
table, 95.9% and 95.3% of the foreign-born and native-born populations are full-time workers,
while 4.1% and 4.7% are part-time workers, respectively, among those who are employed. The
proportions of full-time and part-time workers are relatively stable over the sampling period.
Among immigrants, 56.6-58.3% are from Central and South America, 13.0-14.4% are from
Europe, and 23.4-24.2% are from Asia. The estimates also indicate that foreign-born persons are
about 2 years younger than native-born persons on average. An average native and an average is
40.9 years old and an average immigrant is 39.0 years old in the cross-section sample. Individuals
in the matched sample are older than those in the cross-section sample. It implies that older
individuals are more likely to be matched in the second year interview. A larger proportion of
the foreign-born population is married.
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Figure 1: Wage Distribution of Natives and Immigrants
3 Unconditional Wage Mobility
3.1 Conceptual Framework
Figure 1 presents the wage distributions of native-born and foreign-born workers in 1996 and
1997 using the 1996 and 1997 CPS cross-sections. Broken lines are the 1996 wage distributions
and solid lines are the 1997 wage distributions. The native distributions are the ones with a
mode around $10 (and are in red color). The immigrant distributions are the ones with a mode
around $7 (and are in blue color). Vertical lines indicate the decile points for the 1996 native
wage distribution. For example, native-born workers with hourly wages between $8.5-$9.9 in 1996
are in the 20-30th percentile group. The decile points for the 1997 native wage distribution are
omitted, but are similar to those for the 1996 distribution. For example, to be in the 20-30th
percentile group in 1997, the hourly wage has to be between $8.6-$10.2. We do not obtain decile
points for immigrants. Instead, immigrants are assigned to the native decile groups. The wage
distribution of natives is more dispersed and has higher mean than that of immigrants. The
majority of foreign-born workers are located at the bottom decile of the native wage distribution.
10In principle, we can obtain the foreign-native gap in year-to-year transition probabilities from
one decile group to another of a wage distribution, where the deciles are determined by the
native sample. It requires one to estimate a ten-by-ten transition matrix for every two-year pair.7
For illustration purposes, take native-born and foreign-born workers who were in the 20-30th
percentile of native wage distribution in 1996. First, assign attrition-correcting weights to the
matched CPS. Then, take native-born workers in the 20-30th percentile group in 1996 and observe
which proportion of workers move to each of the ten decile groups in 1997. Finally, repeat the
exercise for foreign-born workers and analyze the foreign-native gap in the proportions for each
of the ten decile groups in 1997.
While it is not very di¢ cult to estimate these matrices, we reduce its dimension by estimating
the probabilities of moving up (moving to higher decile groups), moving down (moving to lower
decile groups), and staying in the same decile group. This reduction is useful since the immigrant
sample size per group is small. For example, for the workers in the 20-30th percentile group in
1996, one may observe which proportion moves to the 30-100th percentile group, which to the 0-
20th percentile group, and which stay in the 20-30th percentile group in 1997. For the 1996-1997
sample, we ￿nd that 36% of native-born workers moved to higher deciles, 21% moved to lower
deciles, and 43% stayed. Among foreign-born workers, 25% moved to higher deciles, 32% moved
to lower deciles, and 43% stayed.8
The results are visualized in Figure 2. The horizontal axis depicts percentile values repre-
senting the decile groups. The 20-30th percentile groups lie between 20 and 30. The solid line
corresponds to native-born workers and the dashed line is for foreign-born workers. The length of
these lines represents the probability of staying. Since the staying probabilities of native-born and
foreign-born workers are identical, the two lines in Figure 2 are of the same length. The vertical
distance between 1 and the regular triangle (N) indicates the probability of moving to higher
decile groups. The triangle for foreign-born workers lies above of that of native-born workers,
meaning that foreign-born workers between the 20-30th percentiles have a smaller probability of
7The methodology is motivated by Buchinsky and Hunt (1999). They examine the wage mobility in the United
States by estimating the probabilities of transition from one quintile to another and outside the distribution of
wages.
8Since the matched CPS is a nonrandom subsample of the CPS cross-section, attrition-correcting weights are













Figure 2: Probability of Moving Up, Down, and Staying
moving higher deciles than native-born workers. The vertical distance between 0 and the inverted
triangle (H) indicates the probability of moving lower decile groups. The inverted triangle for
foreign-born workers lies above of that of native-born workers, meaning that foreign-born work-
ers between the 20-30th percentiles have a higher probability of moving to lower deciles than
native-born workers in the same group.
Figures are e⁄ective for summarizing wage mobility, but have several limitations. First, the
estimates are unconditional transition probabilities. They do not involve covariates. In order to
partly control for some key variables of interest, the next several sections present wage mobil-
ity ￿gures by years since migration, continent of origin, and education. In addition, Section 4
introduces a ￿rst-order Markov switching model to control for a full set of covariates. Second,
it is di¢ cult to judge whether the foreign-native gaps are statistically signi￿cant. This problem
is resolved in Section 4 by estimating the conditional transition probability model. Finally, we
pool all the years together to produce one ￿gure rather than presenting ￿gures for each two-year
panel, but a key condition for this analysis is that the decile points for natives and immigrants
are stable over time. Unless they are stable, pooling across years implies grouping individuals
12at di⁄erent locations of the wage distribution. Later we demonstrate that the decile points are
relatively stable, although not perfect.
3.2 Wage Mobility by Years Since Migration
We apply the strategy to immigrants with di⁄erent years of U.S. experience for 1996-2008. The
six ￿gures in Figure 4 classify immigrants by years since migration: less than 6 years, 6 to less
than 11 years, ... , 21 to less than 26 years, and 26 years and above. We account for both
sample attrition and population attrition in the two panel years to obtain these estimates. One
can interpret the estimates as if there is no sample attrition and no population attrition in two
year panels. No population attrition means that conditional on an immigrant is in the United
States in the ￿rst panel year, the immigrant is in the United States in the second panel year. For
example, for those who have stayed in the United States for 5 years and are in the sample in the
￿rst panel year, the counterfactual is that the immigrants are in the sample (and in the United
States) in the second panel year.
The ￿rst ￿gure (top left) with immigrants with less than 6 years of U.S. experience shows
the followings. Immigrants in bottom decile groups have a smaller probability of moving up
and a larger probability of moving down than their native counterparts. Immigrants in middle
decile groups have more or less the same probability of moving up as natives, but have a higher
probability of moving down. Immigrants in top decile groups tend to stay in higher deciles relative
to natives, although it is not very clear whether their probability of moving to lower deciles is
smaller than that of natives.
In all of the six ￿gures, immigrants in top decile groups are more likely to keep up or improve
relative to natives, while those in middle and bottom decile groups tend to fall behind. Since most
immigrants are located in bottom decile groups (based on the native samples), we conclude that
the majority of foreign-born workers fail to assimilate into the U.S. labor market. However, it is
unclear, at least from the ￿gures, whether time spent in the United States is closely related to wage
mobility of immigrants. This would be inconsistent with the economic assimilation hypothesis,
and we will come back to this point later.
13Years Since Migration < 6 6 ￿ Years Since Migration < 11
11 ￿ Years Since Migration < 16 16 ￿ Years Since Migration < 21
21 ￿ Years Since Migration < 26 26 ￿ Years Since Migration
Figure 3. Wage Mobility by Years Since Migration (Natives: Solid / Immigrants: Dashed)
143.3 Wage Mobility by Continent of Origin
Immigrants from Central & South America
Immigrants from Europe Immigrants from Asia
Figure 4. Wage Mobility by Continent of Origin (Natives: Solid / Immigrants: Dashed)
We conduct a similar analysis for immigrants from di⁄erent continents in Figure 5.9 First,
immigrants from Central and South America tend to fall behind unless they are in the top two
decile groups. Second, immigrants from Asia exhibit clear divergence. Asian immigrants with
above-median wages have a higher chance of moving up and a lower chance of moving down
than natives with above-median wages. For Asian immigrants with below-median wages, the
exact opposite is true. Finally, immigrants from Europe are very similar to natives in terms of
wage mobility. Our results suggest that the widening foreign-native gap in mean wages with U.S.
9In the United States, more than half of the foreign-born population is from Central and South America, about
a quarter from Asia, and about one sixth from Europe.
15experience is mostly driven by middle and bottom decile group immigrants from Central and
South America and bottom decile group immigrants from Asia. This is con￿rmed later when we
present conditional transition probability estimates.
3.4 Wage Mobility by Education
Years of Education < 8 8 ￿ Years of Education < 12
12 ￿ Years of Education < 16 16 ￿ Years of Education
Figure 5. Wage Mobility by Education (Natives: Solid / Immigrants: Dashed)
In this section, we conduct a similar analysis for natives and immigrants of di⁄erent education
levels. Individuals are assigned to four di⁄erent groups of years of education: [0;8), [8;12),
[12;16), and [16;1). The results are in Figure 6. The ￿rst education group with less than eight
years of education includes 2% of natives and 19% of immigrants. Due to the small sample size
16of the native sample, native results (the solid lines) are relatively poorly estimated. Immigrant
workers with wages below median have higher chance of moving down and lower chance of moving
up than their native counterparts.
The second education group with [8;12) years of education consists of 6% of natives and 12%
of immigrants. Immigrant workers with below-median wages are more likely to move to lower
deciles than native workers in the same decile groups, but the chances of moving to higher deciles
are not di⁄erent from those of natives. Among the above-median wage workers, the foreign-native
di⁄erences in the probabilities of moving up, moving down, and staying are small.
The members in the third education group have [12;16) years of education. 60% of natives
and 41% of immigrants are in this group. Below-median wage immigrant workers have a smaller
probability of moving to lower deciles than below-median wage native workers. Above-median
wage immigrant workers have a greater (or similar) probability of moving to higher deciles than
above-median wage native workers. The probability of moving down is always larger for immi-
grants unless they are in the top two decile groups.
Finally, the highest education group with 16 or more years of education includes 32% of
natives and 28% of immigrants. In lower decile groups, immigrants have a lower probability of
moving up and a higher probability of moving down. In middle decile groups, wage mobility is
not very di⁄erent between native and immigrant workers. In upper decile groups, immigrants
have a higher probability of moving up and a lower probability of moving down. Overall, the
education results suggest that the below-median wage immigrant workers with less than 16 years
of education can explain the widening foreign-native gap in mean wages.
3.5 Wage Deciles from Cross-Sections
This section presents native and immigrant wage distributions for 1996 to 2008 to examine whether
there is cross-sectional evidence of assimilation at di⁄erent deciles of the distributions. Transition
probabilities are in￿ uenced by changes in the wage structure. If changes in wage structure a⁄ect
natives and immigrants di⁄erently, then the probability of moving up (or down) will be di⁄erent
for natives and immigrants. For example, if immigrants in a certain decile group are dispropor-
17tionately hurt by changes in the wage structure, they will be more likely to move down to lower
decile groups than their native counterparts in the same decile group.

















































































































Figure 6A. Wage Decile Points for Natives/Immigrants by Year






1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Nat 90/10 Ratio 70/10 Ratio 50/10 Ratio 30-10 Ratio
Imm  90/10 Ratio 70/10 Ratio 50/10 Ratio 30-10 Ratio
Figure 6B. 90/10, 70/10, 50/10, and 30/10 Ratios for Natives/Immigrants by Year
Figure 6A illustrates the time series of nine wage decile points for natives and immigrants.
The left ￿gure shows that the real wages of a 10th percentile native worker are $6.61 in 1996,
$6.93 in 1997, and so on, reaching $7.23 in 2008. There is some widening of the native and
immigrant wage distributions especially at the top tails of the distributions. For example, Figure
6B reveals that there is a lot of ￿ uctuation and possibly an increasing trend in the 90/10 ratios for
natives and immigrants. However, this problem is alleviated by the fact that both measures for
natives and immigrants are rising. In addition, the distributions are more stable for the middle
and bottom decile groups. In Figure 6B, the 70/10, the 50/10, and the 30/10 ratios are nearly
constant except for immigrants in 1996-1998.
18Wage decile points are relatively stable, which implies that Figures 3, 4, and 5 are proper
unconditional transition probability estimates by years since migration, continent of origin, and
years of education, respectively. We have seen that assimilation di⁄ers by continent of origin and
education groups. In order to fully investigate assimilation patterns for each of the ten decile
groups, the next section turns to estimation of transition probability functions conditional on
covariates including years since migration, continent of origin, and years of education.
4 Estimation of Conditional Probabilities
4.1 A First-Order Markov-Switching Model
Consider a ￿rst-order Markov-switching variable Sit that has ten states. The ten-state Sit rep-
resents the ten decile groups, where i is individual and t is calendar year. A standard ￿rst-order
Markov-switching model de￿nes a transition probability from state st￿1 to state st by
Pr[Sit = stjSi;t￿1 = st￿1]; (1)
for st￿1;st 2 f1;2;:::;10g. In principle, the joint probability, Pr[Si;t￿1 = st￿1;Sit = st], can be
estimated, but what we need for our analysis is the transition probabilities of moving up, moving
down, and staying, which are even simpler than estimating the entire ten-by-ten transition matrix
given by (1). The probability of moving up is given by
ps;up = Pr[Sit > sjSi;t￿1 = s]; for s = 1;2;:::;9
= 0; for s = 10; (2)
and the probability of moving down by
ps;down = Pr[Sit < sjSi;t￿1 = s]; for s = 2;3;:::;10
= 0; for s = 1: (3)
19The probability of staying is simply the residual:
ps;stay = 1 ￿ ps;up ￿ ps;down; for s = 1;2;:::;10: (4)
Now suppose that the probabilities (2)-(3) are functions of a vector of covariates, X, and are
given in parametric forms. We estimate the transition probabilities for each of the ten decile
groups. For any given state, Si;t￿1 = s, let the vector of parameters be ￿s. One may estimate
the probabilities by maximum likelihood (ML) estimation. Conditional on Si;t￿1 = s the ML
estimator is given by the maximizer of
L(￿s) =
Pn
i=1 [1fSit > sglogps;up (Xi;￿s) + 1fSit < sglogps;down (Xi;￿s) + 1fSit = sglogps;stay (Xi;￿s)]:
For each s = 1;2;:::;10, apply a separate maximum likelihood estimation procedure and obtain
b ￿s;ML. Then, the estimated probabilities are










b ps;stay (Xi) = 1 ￿ b ps;up (Xi) ￿ b ps;down (Xi):
While the ￿rst-order Markov-switching model is a well de￿ned methodology, we want to
address some of the limitations of applying this approach to analyze wage mobility. First, this
measure of wage mobility provides only limited information on the magnitude of wage changes.
It may be the case that immigrants are less likely than natives to move up a decile in the wage
distribution, but when they do move up, immigrants tend to experience larger wage gains. One
way of testing this is estimating the entire ten-by-ten transition matrix and examining whether
improving immigrants land in higher decile groups than improving natives. Although not reported
in the paper, we have unconditional transition probability results to use for this analysis, but do
not ￿nd signi￿cant di⁄erences between natives and immigrants.
Second, mainly due to the two-year panel structure, we can only estimate annual changes
20using a ￿rst-order model. However, under some conditions it is possible to make interpretations
for longer-term mobility. For example, suppose that immigrants in middle and bottom decile
groups are more likely to stay or move down than their native counterparts, and immigrants in
top decile groups are more likely to stay or move up than natives in top decile groups. Then, of
those in top decile groups, a larger share of immigrants are likely to remain in top decile groups
in the following year than the share of natives. Repeating these outcomes over multiple years,
immigrants in top decile groups are more likely to stay in top decile groups in the longer-term.
The same logic will apply to those in middle and bottom decile groups.
4.2 Empirical Speci￿cation
A maximum likelihood estimation procedure can be used to estimate equations (2)-(3) using a





The probability of moving up is given by
ps;up (Xi;￿s) =
ex0￿s
1 + ex0￿s; for s = 1;
=
ex0￿s
1 + ex0￿s + ex0￿s; for s = 2;:::;9;
= 0; for s = 10;
and the probability of moving down is given by
ps;down (Xi;￿s) = 0; for s = 1;
=
ex0￿s
1 + ex0￿s + ex0￿s; for s = 2;:::;9;
=
ex0￿s
1 + ex0￿s; for s = 10:
The vector of covariates include a constant, age, age squared, education, a dummy for marital
status, and all these variables interacted with dummies for continent of birth. In addition, we
include years since migration, years since migration squared, continent of birth, dummies for entry
year, and calendar year dummies. Of the multinomial logit model estimates, the coe¢ cients of
21age, marriage variables, and education are signi￿cant for some St￿1 = s. These estimates are
not directly interpretable, but give the signs of the impact of corresponding covariates on the
probabilities of moving up and down.
For the sake of space, Table 3 reports the multinomial logit model estimates, b ￿s and b ￿s,
for education interacted with dummies for continent of birth. For St￿1 = 1, the b ￿s estimate
of education is positive (=0.148) and signi￿cant at the 1% signi￿cance level. In general, more
educated individuals have a greater probability of moving up than less educated ones for all
St￿1 = s. More educated individuals, however, also have a greater probability of moving down
for St￿1 = 4;5;6. For example, for St￿1 = 4, the b ￿s estimate of education is negative (=0.034)
and signi￿cant at the 1% signi￿cance level. It means that the wages of more educated individuals
in middle decile groups have larger variance than the wages of less educated ones. More educated
individuals have a smaller probability of moving down for St￿1 = 9;10. It implies that more
educated individuals in top decile groups have a greater tendency of staying in higher deciles
than less educated ones.
Immigrants with higher education levels also have a greater probability of moving up than
less educated natives for all St￿1 = s. However, we also ￿nd that the e⁄ect of education on
the probability of moving up for immigrants is not as great as the e⁄ect of education for natives
because many of the b ￿s coe¢ cients of education interacted with an immigrant dummy are negative
and signi￿cant. The positive e⁄ect of education on the probability of moving up is especially low
for immigrants from Central and South America. For instance, for St￿1 = 1, the b ￿s coe¢ cient
of education interacted with a dummy of Central and South America is negative (=￿ 0.092) and
signi￿cant at the 1% signi￿cance level. Therefore, the sum of b ￿s coe¢ cients of education and
education interacted with an immigrant dummy is 0.056 (=0.148￿ 0.092) and is signi￿cant at the
1% signi￿cance level (not shown in the Table). Foreign-born individuals do not bene￿t from
higher education in terms of the probability of moving up in the wage distribution as compared
to native-born individuals, but at the same time they have a similar tendency of moving down in
the wage distribution as their native counterparts do.
22Table 3. Selected Multinomial Logit Model Estimates: b ￿s and b ￿s
Si;t￿1 : 1 2 3 4 5 6 7 8 9 10
b ￿s (up)
Educ .148￿￿￿ .143￿￿￿ .150￿￿￿ .174￿￿￿ .188￿￿￿ .191￿￿￿ .161￿￿￿ .198￿￿￿ .165￿￿￿
(.010) (.011) (.011) (.011) (.011) (.011) (.010) (.011) (.012)
￿C.S.A. ￿ .092￿￿￿ ￿ .064￿￿￿ ￿ .074￿￿￿ ￿ .072￿￿ ￿ .109￿￿￿ ￿ .133￿￿￿ ￿ .027 ￿ .162￿￿￿ ￿ .056
(.015) (.019) (.025) (.028) (.038) (.041) (.058) (.055) (.067)
￿Europe ￿ .031 .006 .148 ￿ .123￿￿ .063 ￿ .161￿￿ .047 ￿ .018 ￿ .017
(.061) (.066) (.111) (.062) (.091) (.064) (.086) (.069) (.076)
￿Asia ￿ .041 ￿ .088￿￿ .114￿ .178￿￿ .078 ￿ .068 .063 .081 ￿ .046
(.033) (.042) (.066) (.083) (.076) (.079) (.090) (.082) (.084)
b ￿s (down)
Educ .021 .009 .034￿￿￿ .030￿￿ .023￿￿ ￿ .004 ￿ .008 ￿ .071￿￿￿ ￿ .194￿￿￿
(.016) (.014) (.012) (.012) (.011) (.010) (.010) (.010) (.012)
￿C.S.A. ￿ .016 ￿ .040 ￿ .039 ￿ .080￿￿￿ ￿ .040 ￿ .030 ￿ .037 ￿ .051 ￿ .222￿￿
(.022) (.023) (.026) (.029) (.035) (.040) (.041) (.053) (.092)
￿Europe ￿ .177￿ .178￿ ￿ .095 .045 ￿ .094 ￿ .007 .011 .071 .039
(.091) (.097) (.081) (.094) (.074) (.061) (.056) (.070) (.063)
￿Asia ￿ .062 .022 ￿ .174￿￿ ￿ .121￿￿ ￿ .032 ￿ .100 ￿ .094 ￿ .038 ￿ .127￿
(.040) (.054) (.073) (.062) (.071) (.077) (.084) (.079) (.074)
# of Obs. 13061 13224 12973 13058 13081 13220 13309 13408 13725 12628
Standard errors are reported in parentheses. Con￿dence levels: 99% (￿￿￿); 95% (￿￿); 90% (￿): # of Obs.: Sample Size.
Educ: the coe¢ cients for education (for natives).
￿C.S.A.: education interacted with an indicator of Central and South America. Other variables are de￿ned similarly.
Other (not reported) covariates are a constant, age, age squared, a dummy for marital status,
all these variables interacted with dummies for continent of birth,
years since migration, years since migration squared, dummies for entry year, and calendar year dummies.
23Although not reported in Table 3, age, age interacted with an immigrant dummy, and years
since migration play a role in assimilation. We do not report these coe¢ cient estimates because
there is a more e¢ cient way of examiming these e⁄ects. In the next section, we turn to evaluate
the estimated functions of moving up and down at di⁄erent levels of age and years since migration
using the coe¢ cient estimates, b ￿s and b ￿s.
4.3 Evaluation of the Estimated Transition Probability Functions
We evaluate the probabilities of moving to higher/lower deciles for selected values of covariates.
We consider hypothetical immigrants from Central and South America, Europe, and Asia entering
the United States at age 20. Hence, we compare a 24 year old immigrant who has 4 years of U.S.
experience with a 24 year old native, a 36 year old immigrant who has 16 years of U.S. experience
with a 36 year old native, a 48 year old immigrant who has 28 years of U.S. experience with a
48 year old native. Education is set to 8 when St￿1 = 1;2;3, to 12 when St￿1 = 4;5;6;7, and to
16 when St￿1 = 8;9;10. We assume that all these individuals are married, since more people are
married.
Tables 4A-4B present the foreign-native di⁄erence in the probabilities of moving up and mov-
ing down. In Table 4A, the ￿rst row of the ￿rst column corresponds to the di⁄erence in the
probabilities of moving up between two individuals in the ￿rst decile group, St￿1 = 1. The ￿rst
individual is a 24 year old person from Central and South America with 4 years of U.S. experience
and the other is a 24 year old native person. The estimate ￿ .108 implies that a foreign-born indi-
vidual is less likely to move to higher deciles in the following year than a native-born individual
in the same decile group by 10.8% points. It is signi￿cant at 1% level. According to the ￿rst
entry in Table 4B, the foreign-native di⁄erence for immigrants from Central and South America,
0.221, is signi￿cant at 1% level. The positive value implies that immigrants from Central and
South America in the lowest decile group are more likely to move to lower deciles than natives in
the same decile group.
Similarly, the third row of the ￿rst column in Table 4A compares the di⁄erence in the proba-
bilities of moving up between a 48 year old individual from Central and South America with 28
24years of U.S. experience and a 48 year old native person in the ￿rst decile group. The estimates
suggest that an immigrant person have a higher chance of moving up than a native person by
13.3% points. The third row of the ￿rst column in Table 4B compares the di⁄erence in the prob-
abilities of moving down. An immigrant person from Central and South America is more likely
to move down than a native person by 17.1% points. Overall, except for several cases the results
in Tables 4A-4B suggests that for all St￿1 = s, immigrants from Central and South America have
smaller chances of moving to higher deciles and greater chances of moving to lower deciles than
their native counterparts. This is shown in Table 3 by the coe¢ cients for education interacted
with the dummy of Central and South America in the probability of moving up being negative
and large in an absolute sense.
The results for immigrants from Europe are mostly insigni￿cant, meaning that they are not
very di⁄erent from natives. There are several exceptions where Europeans have a smaller proba-
bility of moving down than their native counterparts. For example, St￿1 = 2 in Table 4B shows
that a foreign-born person from Europe at age 24 and 4 years of U.S. experience is less likely to
move to lower deciles than observationally equivalent natives by 15.5% points. Overall, immi-
grants from Europe are similar to natives and, in some cases, they have a smaller probability of
moving down.
The wage distribution for Asian immigrants diverge as compared to that for others. Asians
who are located in the below-median decile groups have lower chances of moving to higher deciles
and higher chances of moving to lower deciles than natives. For example, an Asian immigrant in
St￿1 = 3 at age 36 and 16 years of U.S. experience has a lower chance of moving up by 11.2%
points and higher chance of moving down by 16.8% points than natives. The results are persistent
across below-median individuals. Asians located in the above-median decile groups, however, have
lower chances of moving down than natives. For St￿1 = 9, a 24 year old Asian immigrant with 4
years of U.S. experience is less likely to move to lower deciles by 16.1% points than observationally
equivalent natives. The signs of these estimates support the hypothesis, although other estimates
are not as signi￿cant as in the Central and South American case probably due to its small sample
size.
25Table 4A. Foreign-Native Di⁄erence in the Probabilities of Moving Up
The estimates below are b ps;up (x;imm) ￿ b ps;up (x;nat), where
b ps;up (x;imm) = b ps;up (age;ysm;educ;birth_country;married)
b ps;up (x;nat) = b ps;up (age;educ;married)
educ = 8 when Si;t￿1 = 1;2;3. educ = 12 when Si;t￿1 = 4;5;6;7. educ = 16 when Si;t￿1 = 8;9;10.
Si;t￿1 : 1 2 3 4 5 6 7 8 9
C.S.America
age=24, ysm=4 ￿ .108￿￿￿ ￿ .075￿ ￿ .040 ￿ .079 ￿ .028 .092 .176 ￿ .186 .084
(.036) (.044) (.070) (.089) (.114) (.138) (.152) (.136) (.184)
age=36, ysm=16 .021 .002 ￿ .012 ￿ .138￿￿￿ ￿ .099￿ ￿ .009 .119 ￿ .131￿￿ ￿ .013
(.035) (.038) (.048) (.043) (.055) (.065) (.089) (.064) (.067)
age=48, ysm=28 .133￿￿ .066 .002 ￿ .192￿￿￿ .033 ￿ .026 .145 ￿ .107 ￿ .017
(.066) (.067) (.066) (.031) (.110) (.092) (.133) (.096) (.092)
Europe
age=24, ysm=4 ￿ .115 ￿ .165￿ ￿ .037 ￿ .051 .051 .065 ￿ .100 .017 .281￿
(.113) (.085) (.151) (.140) (.188) (.177) (.102) (.153) (.168)
age=36, ysm=16 .119 .087 ￿ .029 ￿ .062 .036 .146 .014 ￿ .029 .136
(.113) (.098) (.109) (.073) (.094) (.101) (.097) (.080) (.085)
age=48, ysm=28 .272￿￿ .117 ￿ .056 ￿ .137￿￿ .141 .205 .036 ￿ .065 .039
(.128) (.119) (.085) (.058) (.145) (.143) (.119) (.103) (.106)
Asia
age=24, ysm=4 ￿ .081 ￿ .015 ￿ .154￿￿￿ ￿ .165 ￿ .219￿￿￿ ￿ .020 .256 ￿ .014 .216
(.075) (.093) (.055) (.104) (.066) (.144) (.211) (.128) (.151)
age=36, ysm=16 ￿ .041 ￿ .005 ￿ .112￿￿ ￿ .222￿￿￿ ￿ .076 .004 ￿ .011 .119 .064
(.051) (.063) (.048) (.029) (.073) (.086) (.089) (.091) (.069)
age=48, ysm=28 .061 .035 ￿ .054 ￿ .217￿￿￿ .022 .051 ￿ .042 .111 .015
(.079) (.084) (.068) (.024) (.119) (.118) (.088) (.132) (.092)
Standard errors are reported in parentheses. Con￿dence levels: 99% (￿￿￿); 95% (￿￿); 90% (￿):
26Table 4B. Foreign-Native Di⁄erence in the Probabilities of Moving Down
The estimates below are b ps;down (x;imm) ￿ b ps;down (x;nat), where
b ps;down (x;imm) = b ps;down (age;ysm;educ;birth_country;married)
b ps;down (x;nat) = b ps;down (age;educ;married)
educ = 8 when Si;t￿1 = 1;2;3. educ = 12 when Si;t￿1 = 4;5;6;7. educ = 16 when Si;t￿1 = 8;9;10.
Si;t￿1 : 2 3 4 5 6 7 8 9 10
C.S.America
age=24, ysm=4 .221￿￿￿ .299￿￿￿ .062 .053 .114 ￿ .065 .376￿￿ .142 .223
(.064) (.094) (.095) (.109) (.140) (.124) (.167) (.209) (.251)
age=36, ysm=16 .166￿￿￿ .269￿￿￿ .211￿￿￿ .097 .204￿￿ ￿ .090 .219￿￿ ￿ .014 .183
(.044) (.064) (.071) (.071) (.084) (.079) (.094) (.076) (.097)
age=48, ysm=28 .171￿￿ .314￿￿￿ .269￿￿ .074 .229￿ ￿ .124 .159 ￿ .021 .100
(.080) (.096) (.114) (.106) (.124) (.086) (.137) (.102) (.118)
Europe
age=24, ysm=4 ￿ .155￿￿￿ .149 .235 ￿ .104 ￿ .015 .037 .037 ￿ .242￿￿￿ ￿ .107
(.028) (.219) (.184) (.101) (.168) (.208) (.156) (.051) (.126)
age=36, ysm=16 ￿ .097￿ ￿ .055 .172￿ ￿ .013 ￿ .034 ￿ .167￿￿ .062 ￿ .092 .009
(.051) (.093) (.102) (.077) (.077) (.065) (.080) (.057) (.062)
age=48, ysm=28 .085 .019 .227 ￿ .024 .084 ￿ .208￿￿￿ .086 ￿ .026 ￿ .005
(.138) (.120) (.140) (.098) (.128) (.054) (.124) (.097) (.082)
Asia
age=24, ysm=4 .063 ￿ .000 .031 ￿ .081 ￿ .016 ￿ .080 .416 ￿ .161￿￿ .136
(.109) (.135) (.160) (.111) (.191) (.165) (.144) (.081) (.151)
age=36, ysm=16 .232￿￿￿ .168￿ .205￿￿ .020 .081 ￿ .122 ￿ .020 ￿ .102￿￿ .031
(.074) (.093) (.093) (.075) (.101) (.088) (.066) (.048) (.064)
age=48, ysm=28 .226￿￿ .209 .289￿￿ .041 .127 ￿ .163￿￿ ￿ .012 ￿ .094 .056
(.108) (.127) (.130) (.112) (.135) (.082) (.099) (.069) (.283)
Standard errors are reported in parentheses. Con￿dence levels: 99% (￿￿￿); 95% (￿￿); 90% (￿):
27Overall, foreign-born Central and South American immigrants have smaller chances of moving
to higher deciles and greater chances of moving to lower deciles than their native counterparts.
These results are persistent across di⁄erent age and decile groups, although there are a few
exceptions. European immigrants, however, are not very di⁄erent from natives in terms of wage
mobility. The wage mobility of Asian immigrants are rather state dependent. Asians who are
located in the below-median decile groups have lower chances of moving to higher deciles and
higher chances of moving to lower deciles than natives. Asians who are located in the above-
median decile groups have lower chances of moving to lower deciles than natives and similar
chances of moving to higher deciles.
5 Concluding Remarks
This study investigates economic assimilation of foreign-born individuals using a novel research
design. It assigns foreign-born and native-born individuals into ten decile groups and estimates
the probabilities of moving up, moving down, and staying based on a standard ￿rst-order Markov-
switching model. The empirical ￿ndings from the CPS 1996-2008 suggest that age, marital status,
and education are important in explaining wage mobility and the foreign-native gap in wage
mobility. Older individuals are less likely to move to lower deciles. Married individuals are more
likely to improve. High-educated individuals in top decile groups are more likely to move to
higher deciles and less likely to move to lower deciles. High-educated individuals in middle decile
groups earn wages with greater variance.
Most foreign-born workers fail to assimilate. Immigrants in bottom decile groups, who are
the majority of immigrants, are trapped in bottom decile groups. Immigrants in middle decile
groups are more mobile than natives, but they have a higher chance of moving down than natives.
Immigrants in top decile groups outperform natives, but they are a small fraction of all foreign-
born individuals. The widening foreign-native gap in mean wages with the time spent in the
United States found in the literature of economic assimilation for the mid-1990￿ s and 2000￿ s is
mostly driven by middle and bottom decile group immigrants.
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307 Appendix
7.1 Variables used in the Analysis
This section explains in detail how the CPS MORG are processed to generate the sample used in
the analysis. The wage measure used in the analysis is the hourly rate of pay. The wage measure
is the hourly wage for the hourly workers and the weekly payments divided by the usual weekly
hours of work for non-hourly workers. We clean the wage measure by following steps which are
similar to those in Lemieux (2006). Workers with extreme wages (less than $2 and more than
$200 in 1994 dollars) are trimmed. In addition, the sample drops persons with negative potential
experience. These trimmed samples are used throughout the paper unless otherwise indicated.
The year of arrival information provided by the CPS MORG lets us identify those who arrived
in the United States before 1950, 1950-1959, 1960-1964, 1965-1969, 1970-1974, 1975-1979, 1980-
1981, 1982-1983, and so on. The most recent entrants, however, are coded in an inconsistent way.
For instance, the arrival year code 18 in the 2004 sample includes the 2002-2004 arrivals, the
code 18 in the 2005 sample includes the 2002-2005 arrivals, and the code 18 in the 2006 sample
and afterwards include the 2002-2003 arrivals. Therefore foreign-born persons who arrived in the
United States in 2002-2003 and are in the 2004-2005 or the 2005-2006 panels cannot be matched.
As a consequence, we drop immigrants with the arrival year code 18 in the 2004-2005 and the
2005-2006 panels. So, the most recent immigrants in the 2004-2005 and the 2005-2006 panels
are those who entered the U.S. in 2000-2001 with the arrival year code 17. Accordingly in other
panels we keep immigrants with the arrival year code numbers of the followings:
1996-1997 and 1997-1998 panels: codes 1-13 (1992-1993)
1998-1999 and 1999-2000 panels: codes 1-14 (1994-1995)
2000-2001 and 2001-2002 panels: codes 1-15 (1996-1997)
2002-2003 and 2003-2004 panels: codes 1-16 (1998-1999)
2004-2005 and 2005-2006 panels: codes 1-17 (2000-2001)
2006-2007 and 2007-2008 panels: codes 1-18 (2002-2003)
where the years in the parentheses indicate the entry years of the most recent immigrants. Arrival
31years are given by intervals. In the analysis, the arrival year variable is de￿ned by the mid-point
of each period. Immigrants who arrived in the United States before 1950 are coded as 1940.
7.2 Matching Rates
Matching is directly related to residential mobility and outmigration as the housing units in the
sample are kept ￿xed over the interview periods, provided that the non-interview rate is low.10
Table A1. Matching Rates (One minus Attrition Rates)
Native Sample Immigrant Sample
Matching Rate Sample Size Matching Rate Sample Size
1996-1997 0.803 17142 0.713 2252
1997-1998 0.796 17150 0.709 2328
1998-1999 0.797 16896 0.713 2474
1999-2000 0.796 16172 0.730 2282
2000-2001 0.805 14955 0.723 2625
2001-2002 0.808 15983 0.728 2447
2002-2003 0.796 17485 0.713 2889
2003-2004 0.743 16453 0.669 2776
2004-2005 0.742 14767 0.681 2508
2005-2006 0.805 16510 0.707 2895
2006-2007 0.806 16169 0.709 3200
2007-2008 0.817 16249 0.722 3043
Total 0.793 195931 0.710 31719
Sample Size indicates the 1st Year Sample Size.
10The average yearly non-interview rates for the CPS in the early 1990￿ s are as low as 4-7%. This non-interview
rate is comparable with the initial non-response rate of the National Longitudinal Survey of Youth 1979 (NLSY79),
which is 10%. The Census Bureau classi￿es the noninterviews into three types. Type A noninterviews are for
household members that refuse, are absent during the interviewing period, or are unavailable for other reasons.
Type B noninterviews include a vacant housing unit (either for sale or rent), a unit occupied entirely by individuals
who are not eligible for a CPS labor force interview, or other reasons why a housing unit is temporarily not occupied.
Type C noninterviews are for addresses that may have been converted to a permanent business, condemned or
demolished, or fall outside the boundaries of the segment for which it was selected.
327.3 Not for Publication. Heterogeneity within Decile Groups
The objective of this section is to understand why natives and immigrants in the same decile
groups have di⁄erent education coe¢ cients. We speci￿cally focus on why education is not sensitive
to the probability of moving up for immigrants from Central and South America compared at
the top tail of the wage distribution to others in similar decile groups. We ￿nd that, in all decile
groups, immigrants from Central and South America have on average lower education levels than
their native and other immigrant counterparts. According to Table A2, among individuals in the
eighth decile group, immigrants from Central and South America have 13.3 years of education,
while natives and other immigrants have 14.7-16.1 years of education. Similarly, in the tenth
decile group, the education level for immigrants from Central and South America is lower than
that for natives and other immigrants by 0.8-1.7 years. These facts imply that immigrants from
Central and South America in top decile groups would experience slower wage growth than natives
and other immigrants due to their lower levels of education.
Table A2. Average Years of Education by Wage Decile Group and Continent of Origin
Decile Groups Native C.S.America Europe Asia Total
1 12.9 8.7 12.9 12.4 11.9
2 13.1 9.4 12.6 12.8 12.5
3 13.2 10.0 12.8 13.4 12.9
4 13.4 10.7 12.8 14.0 13.2
5 13.6 11.2 13.7 14.7 13.5
6 13.9 11.6 14.0 14.9 13.9
7 14.2 12.7 14.3 15.6 14.2
8 14.7 13.3 15.1 16.1 14.7
9 15.3 14.3 15.7 16.8 15.4
10 16.3 15.5 16.5 17.2 16.3
Total 14.1 10.0 14.5 14.9 13.9
33Next, we explore whether occupation distribution and mobility for natives and immigrants
from di⁄erent continents can explain the wage mobility results. Occupations are classi￿ed into
￿ve job zones based on the Occupational Information Network database (O*Net).11 Job zone 1
occupations require 3 months of training or less, whereas job zone 5 occupations expect at least
4 years of training. Table A3 tabulates the distribution of job zones for natives and immigrants.
The table is presented for two time periods because the composition of job zones are di⁄erent in
each of the periods due to the changes in the standard occupational classi￿cation (SOC) system.
The CPS uses the 1980 SOC system for the years 1996-2002 and uses the 2000 SOC system for the
years 2000-2008. The most signi￿cant pattern found in Table 6 is that immigrants from Central
and South America are concentrated in low-skilled occupations. Immigrant workers from Europe
are slightly more clustered in high-skill jobs than native workers. The occupation distribution of
Asian immigrants has fatter tails than that of natives.
11There are alternative ways of measuring occupational status, such as the International Socio-Economic Index.
This index is useful for international comparisons. See Akresh (2008) for details.
34Table A3. 1st Year Job Zone Shares by Continent of Origin
Job Zone Native C.S.America Europe Asia Total
1996-2002 Sample (based on the 1980 occupation codes)
1 0.24 0.52 0.23 0.28 0.37
2 0.20 0.17 0.17 0.13 0.16
3 0.22 0.20 0.23 0.19 0.19
4 0.29 0.10 0.30 0.34 0.21
5 0.05 0.01 0.08 0.06 0.06
Total 1.00 1.00 1.00 1.00 1.00
2000-2008 Sample (based on the 2000 occupation codes)
1 0.04 0.21 0.05 0.07 0.11
2 0.29 0.48 0.24 0.26 0.36
3 0.32 0.23 0.27 0.20 0.25
4 0.26 0.06 0.30 0.32 0.16
5 0.10 0.02 0.15 0.15 0.11
Total 1.00 1.00 1.00 1.00 1.00
Given that there are di⁄erences in occupation distributions, we move on to the question of
whether immigrants from Central and South America are concentrated in low-skilled occupations
conditional on decile groups. The six ￿gures in Figure 7 show occupation distributions for top,
middle, and bottom decile groups. The top two ￿gures correspond to top decile groups, the
middle two to middle decile groups, and bottom two to bottom decile groups. The ￿gures in the
left column use the 1996-2002 sample (based on the 1980 occupation codes) and those in the right
column use the 2000-2008 sample (based on the 2000 occupation codes).
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Figure 7. Occupation Distribution by Wage-Decile Groups
Figure 7 reveals that Central and South American immigrant workers are overrepresented in
low-skilled jobs even after controlling for wage decile groups. For example, in the bottom left
￿gure, 61% of bottom decile Central and South American immigrant workers have job zone 1
36occupations, whereas 44% of bottom decile native workers have job zone 1 occupations. In the
bottom right ￿gure, these fractions are estimated as 28% and 11%, respectively. These patterns
are similar for top decile group Central and South American immigrant workers. In bottom decile
groups, Asian immigrant workers are also more likely to be employed in job zone 1 occupations
than natives, although the results are not as dramatic as those for Central and South American
immigrant workers.
Among the workers in top decile groups, we ￿nd that Asian immigrant workers are overrepre-
sented in job zone 4 occupations and possibly in job zone 5 occupations as compared to natives.
For example, 63% and 12% of top decile Asian immigrant workers have job zone 4 and 5 occupa-
tions during 1996-2002, whereas 47% and 11% of top decile native workers have job zone 4 and
5 occupations. For the 2000-2008 period, 58% and 26% of top decile Asian immigrant workers
have job zone 4 and 5 occupations, whereas 44% and 19% of top decile native workers have job
zone 4 and 5 occupations. These ￿ndings are consistent with the evidence that the distribution
e⁄ects for Asian immigrants exhibit clear divergence from those for other groups.
We next consider mobility across job zones. Figure 8 shows that, conditional on job zones,
Central and South American immigrants have a higher probability of moving to lower deciles.
The top two ￿gures depict the probability of moving to higher deciles and the bottom two the
probability of moving to lower deciles. These ￿gures show that immigrant workers from Central
and South America are systematically more likely to move to lower deciles and less likely to
move to higher deciles regardless of their initial location on the occupation distribution. The
occupation mobility results for European and Asian workers reveal that especially those who
are in job zone 4 and 5 occupations are more likely to stay in the same job zones than natives.
Overall, immigrants from Central and South America do worse than natives and other immigrants
in terms of occupation mobility. Again, the reason is because, for any given job zone, immigrants
from Central and South America have lower education levels than others.12
12We have examined detailed occupation codes rather than job zones, and have found a fair amount of het-
erogeneity in the distribution of occupations. For example, among European immigrants there are many chief
executives and non-retail ￿rst-line supervisors; among Asian immigrants, the share of those who are computer
software engineers, electrical engineers, civil engineers is signi￿cantly larger than for other immigrants. For im-
migrants from Central and South America, there are many construction managers, education administrators, and
elementary school teachers. However, we do not ￿nd systematic di⁄erences in occupation mobility across di⁄erent
occupations. These results are available upon request.
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Figure 8. Occupation Mobility
7.4 Not for Publication. Sample Attrition in the Presence of (Unob-
served) Population Attrition
Denote DS = 1 when an individual is in the sample (or responds) in the second year and DS = 0
when an individual is not in the sample (or does not respond) in the second year. Denote DP = 1
when an individual is in the population (or stays in the United States) in the second period and
DP = 0 when an individual is not in the population (or leaves the United States) in the second
period. It is possible to construct a balanced longitudinal sample by collecting all the individuals
with DP = 1 and DS = 1. This sample is called the matched sample.13
13Similarly, if an individual stays in the U.S. but does not respond in the second period, it is denoted by DP = 1
and DS = 0. An individual who leaves the U.S. in the second period is denoted by DP = 0. A combination of
38Suppose that there is no population attrition. Assume that sample attrition is a function of u1,
u2, and v, where u1 and u2 are vectors of time-varying variables in periods 1 and 2, respectively,
and v is a vector of time invariant variables. For instance, u1 (or u2) is a vector of the endogenous
variable and time-varying exogenous variables and is v is a vector of time-invariant exogenous
variables. u2 is observed because the second period cross-section is available. Specify one minus
the sample attrition function by






where v is a vector of a constant, age, education, and dummy variables (marital status, years in
the United States, citizenship status, country of birth), u1 and u2 are vectors of logged hourly
real dollar wages and indicators of ￿not usually working￿ , and g (r) = er=(1 + er). Since the g (￿)
function and Pr(DS = 1) are estimable, one can construct the attrition-correcting weights by
C (u1;u2;v) =
Pr(DS = 1)




Intuitively, this step is equivalent to weighting the individuals in the matched sample with the
inverse of one minus the probability of sample attrition, 1=g (v0￿0 + u0
1￿1 + u0
2￿2).
In the presence of population attrition, one additional step is required prior to the above pro-
cedure. The population attrition function, Pr(DP = 1ju2;v), can be nonparametrically identi￿ed
when population attrition is solely determined by variables of known transition probability.14
Suppose that the transition probability is given by P (Z2 = z2jZ1 = z1), where z is a vector of
variables of known transition probability.15 For instance, if z is year of entry, the transition prob-
ability is given by P (z2jz1) = 1(z2 = z1), where 1(￿) is the indicator function. If z is age, the
transition probability is given by P (z2jz1) = 1(z2 = z1 + 1). Specify one minus the population
DP = 0 and DS = 1, where an individual leaves the country and responds in the second period, is not possible.
As a result, being in the matched sample, DS = 1, also implies residing in the U.S. at the same time, DP ￿DS = 1.
14This assumption is strong but necessary because we do not know who emigrated from the United States.
15The variables in z2 must be included in (u2;v).
39attrition function by




where k (r) = er, and z2 is a vector of age, years since migration, education (assuming that no
additional schooling is obtained), country of origin, and year of entry.16 Intuitively, weight the
individuals in the population (or more precisely the cross-section) with the inverse of one minus
the probability of population attrition, 1=k (z0
2 ).






















In the ￿rst step, estimate 1=k (z2), which is equivalent to weighting the individuals in the second
year cross-section with the inverse of one minus the probability of population attrition. In the
second step, estimate (8) and obtain (6). Finally, use (6) to weight individuals in the matched
sample and estimate the main model of interest. Since the weights are assigned to individuals,
the attrition-correcting method is robust to individual ￿xed e⁄ects.
16These variables have deterministic time paths and satisfy the known transition probability assumption. The
assumption, however, is more restrictive than the sample selection model, for instance, because observable variables
with unknown transition probability, such as the wage, cannot enter in the selection function. The assumption
can be problematic as the transition probabilities of labor market performance variables are usually not known.
Intuitively labor market performance will a⁄ect population attrition decision. If the assumption is indeed a serious
problem in practice, it is required to develop an alternative way of handling population attrition.
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